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[Claim 1] 

mineral oil of aromatic content 1 weight % or less* sulfur 
content 5 ppm or less* nitrogen content 1 ppm or less is 
designated as base oil, 



<GAI ID=0001> 


7xy— ;U*K*bWitJW 0.4-1.5 11%, 


phenol type antioxidant 0.4-1.5 weight%. 


<GAIID=0002> 




0.01-0.5 11%, 


alkylated diphenylamine 


0.01 -0.5 weight%. 



7-Th 



jp7 



It adds 



0.01-0.50 n%. 



0.01 - 0.50 weight%. 



X turbine oil composition which becomes 



2] 

0.01-0.5 11%, 

5 ;KU^vx^u>7KU^-+i>^peu>*a 



[Claim 2] 
Furthermore, 

4 alkenyl succinic acid or partial ester 0.0 1-0.5 weight%, 

5 polyoxyethylene polyoxypropylene copolymer 0 .01-0.20 
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0.01-0.20 mm%. 



Specification 

&*tTasy.*— e>a- 

So 

2iMb*Stttf**i:i 

4 J:i*C± 

5 >B7&1±A<cfcl^<t 

-mzmmitoomtm&it^mtf io d eg c 

I* 54-65 deg C <hl5l^<7)t-eT#TlN<5o 
ZCD<fc5^— tf>aiCOl\TI4. JIS K2213 IC 

ctya**<«i3ea?*i. *<D&a>arrcsMb£5E 

It I- O IN t TOST(Turbine Oil Oxidation 
Stability Test)1000 B#MJa.ti:JilS*4U *fc 
ASTM.ISO *—lf>a**-ei* % 2000 MMflfil 



weight% s 

Adding, turbine oil composition e which it states in Claim 1 
which becomes 



[Description of the Invention] 
{Industrial Area of Application } 

this invention regards turbine oil composition which has 
oxidation resistance % especially color stability. 

[Prior Art] 

turbine for electric generating facility, when stoppage it does 
once, very continuous operation is done in order to produce 
large effect with respect to nationalwelfare oil without 
exchanging over long period, overall is donein systematic. 

Because of that harsh reference is decided in turbine oily 
condition, whileworking turbine, as for turbine oil properties 
which is close to the fresh oil is maintained is required 
densely. 

turbine oil next kind of property is required from use 
condition. 

1 viscosity is proper thing 

There are 2 oxidative stability thing 

3 rust-preventing property are good thing 

4 water insolubility are good thing 

5 antibubble behavior are good thing 

It possesses 6 appropriate boundary lubricity thing 

Fact that effect which is largest to this kind of turbine oil 
isproduced is oil temperature. 

Generally oxidation velocity of lubricating oil, when 
temperature rises 10 deg C, issaid that it becomes in 2 -fold, 
54 - 65 deg C also high ones havecome coming out attendant 
upon large capacity trend of turbine, regarding the for 
example steam turbine. 

Concerning this kind of turbine oil, standard is enacted by JIS 
K2213 ,after that TOST (Turbine Oil oxidation St ability test ) 
1 ,000 hour or more is stipulated withrevision concerning 
oxidative stability, in addition with A§TM„ ISOturbine oil 
standard, 2,000 hour or more has become long. 

Usually 2.6 -di-t-butyl para cresol are used as antioxidant for 
this kind turbine oil. 



K<bl»Jh#JfcLrtiA<tt6*tTl^**©-e** 



This 2.6 -di-t-butyl para cresol, generally as antioxidant are 
something which is knownwell, but after functioning as 
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zom 2.6-e;-t-^;u/^^u i /— ;u*ffifflL, 

«H*»«jttf»»BB 59-25834 -§^$8l=*£*l 

m&\zisaz.-c. mtt^omm&m^n^xi. 

li%WTs SSM^Wfi 5ppm BIT. 
■ lppm ISlTOitttf M&U 

1 ^xy—;ujRBMblWih» 0.4-1.5 

2 7Jl/*iHby7x-^7S> 0.01-0.5 fiS%, 

3 h'J^(2,4-S/-t-^^x— ii/)7*x^r-fh 

0.01-0.50 MS%* 

;U£ 0.01-0.5 *fi%* tK'J^vx^uvtKU^ 
^>^PtfL/>*«'&ttlS' 0.01-0.20 



/— ;u* ^u:?^— ;u*N-/^;ufcfnUK>^<7) 



especially antioxidant, because product is oil-soluble, long 
term use doing oil, it is something which issuperior very from 
fact that it does not form insoluble fraction in the oil, as 
antioxidant for turbine oil composition where use condition is 
harsh. 

This kind 2.6 -di-t-butyl para cresol is used, turbine oil 
composition which designates theimprovement of oxidation 
resistance as objective is shown in for example Japan 
Examined Patent Publication Sho 59-25834 disclosure, but as 
turbine oil composition turbine oil reference is decided in 
addition to this kind of standard,regarding, control reference 
of electrical company change of hue ismade reference of one 
of thermal degradation for turbine oil. 



{Problems That Invention Seeks to Solve } 

this invention as because it corresponds to above-mentioned 
requestwhich is required to turbine oil composition, it 
possesses high oxidative stability designatesoffer of turbine 
oil composition whose change of hue is little as the problem. 

{means in order to solve problem } 

turbine oil composition of this invention designates mineral 
oil of aromatic content 1 weight % or less* sulfur content 5 
ppm or less* nitrogen content 1 ppm or less as base oil, 

1 phenol type antioxidant 0.4-1.5 weight%* 

2 alkylated diphenylamine 0.01-0.5 weight%* 

3 tris (2 and 4 -di-t-butyl phenyl ) phosphite 0.01-0.50 
weight%* 

Adding, it is manufactured densely it makes feature. 

In addition, alkenyl succinic acid which usually is used or 
partial ester 0.01 - 0.5 weight%* polyoxyethylene 
polyoxypropylene copolymer 0.01 - 0.20 weight% it is 
something which is added in turbine oil composition of this 
invention. 

mineral oil which is a base oil contains sulfur content* 
nitrogen fraction etc usually mainly, the hue of turbine oil 
composition it is a factor which deteriorates. 

As for this invention impurity which becomes cause of this 
color degradation isremoved is important as much as possible 
densely. 

For that, it is a hydrocarbon oil distillation fraction which first 
possesses lubrication viscosity, for example vacuum 
distillation distilled oil,extraction is done with phenol* 
furfural* N- methyl pyrrolidone or other solvent. 



Because of that as for turbine oil composition when hue is 
bad, at time of overall not being also exchange is required. 
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Mic7k«<b^K(i;ji)icttLT, 

5ppm KIT. gfii^* lppm JaTtLfci©-? 

c:<7)»jaicii^xy-^^B^bl»ih#J. ^fcT 
;uy:=Juc{i<&xii*(©£|J#x*^;u£$jfit 

)U/<^\s x S— 4.4' >5 L U>eX(2.6-^-t-^ 

fj^iy- 2.6-s?-t--?5 L ;u'7x/— ;u3?# 
o.4~i.5 ms.%mm?z>t&<s #£l<i* 

0.5-1.0 «»%{Sfflr-5<!:<fcL^o 

ca)ffiffl$Bffl$l±-r*i.-St^-t*>jftcD^bS 
5tt££«T£t!-'S>o 

.0 



R-CH-C 



OH 



CHi-C 



In this way, solvent dewaxing after treating with propane and 
methylethyl ketone or other solvent,furthermore offering 
raffinate which is acquired, to hydrogenation purification 
(high pressure ), itis something which it makes finally 
aromatic content 1 weight % or less* sulfur content 5 ppm or 
less* nitrogen content 1 ppm or less by removing sulfur* 
nitrogen-containing component or other impurity which 
becomes cause of coloration for turbine oil composition. 

phenol type antioxidant* and alkenyl succinic acid or with 
partial ester as antirust agent, furthermore polyoxyethylene 
polyoxypropylene copolymer adds as demulsifier in this base 
oil . 



As phenol type antioxidant, 2.6 -di-t-butyl para cresol* 
4.4'methylene bis (2.6 -di-t-butyl phenol), 2.6 -di-t-butyl you 
can list phenol etc,2.6 -di-t-butyl para cresol are desirable 
even among them. 

phenol type antioxidant, vis-a-vis base oil 0.4 -1.5 weight% 
you should have used,preferably 0.5-1.0 weight% you should 
have used. 

When this use range it comes off, oxidative stability of 
turbine oil it decreases. 

alkenyl succinic acid has had next kind of structure. 



\ 



OH 



ccT-Rii^ao 12-20 <d ^m^m-r^T)^ 

*fc7;u^;i/Cf*<^c7>a5^xx-x;ni* r 

tz=b(DX\ »£L<l*g*yiS*c7> 50%WT<BXX 

T;u^-;u-ii<^3s*{*^a)SP^xx^;ui** 

aaiz^ur o.oi~o.5o M%&ffl-r£<tcfci^ 



R usually introducing oligomer of propylene and butene with 
alkenyl group which possesses carbon number average 12 - 
20, is synthesizedhere. 

In addition as for partial ester of alkenyl succinic acid, 
alkylene oxide* or polyhydric alcohol reacting in alkenyl 
succinic acid, being something which partial esterification it 
does, thoseof esterification ratio of 50% or less of preferably 
acid residue are good. 

alkenyl succinic acid or partial ester vis-a-vis base oil 0.01 - 
0.50 weight% youshould have used. 

In addition as for polyoxyethylene polyoxypropylene 
copolymer, be able to use those which usually areused as 
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>*^>Kl:i*fLT 10 M°/cr~80 M%<7)f«^ 

TS^*^t*T»**i£t<7>-efcy* 

# 1000-15,000 (Dt<D£<$fflT£^i:/)<-e^5o 

mu. sjfti^LT o.oi~o.2o mm%&m-rz>t 
ataiz»LT 0.01-0.50 M%{$ffl-rs<t<fc<. 

#£L<I* o.io *fi%-o.30 SS%<£ffl-r^tcfe 
l Y 



yju^;i/<b^^x-;uT5>i:Lrri.p.p' 
tf^i/7xx;u75>s *^jUS/7x— JUTS 
>* S/y-;US/:7x— /l/7S>&tf* C 4 ~C 18 ©7 
1-4 «*-r*7;u*;HbS?^x-;u 
75>§A<fc4o 

0.01-0.5 ms%&fln$*t'5<hcfci^o 
h<JX(2.4-^-tr^;U^x-;i/P^X^T^h.T 

S 1 M%WT* «tft*^T* 5ppm UTF* ^ 
£*TS lppm &LTtLtzt,<D&&mTZ>m^ C 
*t&a)IHblWih»t*»-r«ci:lcJ:y % ttft 

za>cti*J|iiziMbl»ih«tLrs6tt*tiri^ 
£* 5S<DM<bSeS1±A<*'>LTL*do 

jut. siJ6«(cj:y*sBflB©*-e>aiart» 



demulsifier, for example ethylene oxide polymerizing at ratio 
of 10 weight%-80 weight% vis-a-vis propylene oxide, being 
something which is acquired, average molecular weight thing 
1000- 15,000 can use. 

polyoxyethylene polyoxypropylene copolymer vis-a-vis base 
oil 0.01 - 0.20 weight% you should have used. 

turbine oil composition of this invention furthermore adds tris 
(2.4 -di-t-butyl phenyl ) phosphite* and the alkylated 
diphenylamine is something which densely is made feature in 
addition to the turbine oil composition additive of these public 
knowledge, as antioxidant. 

tris (2.4 -di-t-butyl phenyl ) phosphite, vis-a-vis base oil 0.01 
- 0.50 weight% you shouldhave used, preferably 0.1 0 
weight%~0.30 weight% you should have used. 

When amount used is many, because sludge occurs, it is not 
desirable. 

In addition to turbine oil composition of this invention, 
furthermore alkylated diphenylamine shouldhave been added. 

With addition of this alkylated diphenylamine, it is something 
which can assure the more improvement of improvement of 
oxidative stability. 

As alkylated diphenylamine, there is a P* P'di j~ jp8 jpl 1 
diphenylamine* octyl diphenylamine* dinonyl 
diphenylamine and a alkylated diphenylamine etc which 1 - 
4possesses alkyl group of C 4 -Ci 8 . 

alkylated diphenylamine vis-a-vis base oil 0.01 - 0.5 weight% 
it should have beenadded. 

[Working Principle] 

tris (2.4 -di-t-butyl phenyl ) phosphite* alkylated 
diphenylamine generally is compound which is informed as 
the antioxidant, but as for turbine oil composition of this 
invention, when using those which aremade aromatic content 
1 weight % or less* sulfur content 5 ppm or less* nitrogen 
content 1 ppm or less as base oil, quite oxidative stability is 
good by adding these antioxidant, it is something where 
turbine oil composition whose at same timedeterioration of 
hue is little is acquired. 

This is added, simply as antioxidant using 2.6 -di-t-butyl para 
cresol mainly, when with acting effect which is not acquired, 
you use 2.6 -di-t-butyl para cresol outside use range,oxidative 
stability of oil decreases. 

turbine oil composition of this invention is explained below, 
with Working Example , but youexplain concerning analysis 
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£-rS;Slc33l-M>3?S8t#l*, ASTM D3238 

Ait. &#mm&*.mftWL(mm)^xm 

t<D-Cife-5o £fcBHbg?5£1±li, JIS K2514r$ 

JIS K2540r=H*jftgft^^SiaeS^ 
54jJ=«ky.fetai±, JIS K2580rASTM feft& 
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DBPC(2.6-2>-*-^* 


0.8 








s > 


0.05 


0 


0.05 


0.05 


Y U *(2.4-^-*-^ 


0.2 










0.05 


i «— 








0.02 








^b^tth(TOST) 


8840 


8300 


3630 


2080 


&£Sfetth(170^C24h) 










£*B ASTM 


L0.5 


L0.5 


L3.0 


5.5 










m 



methocL test method etc which is used with Working 
Example. 

First as for aromatic fraction in base oil, ASTM D3238 "With 
ring analysis method (n- d-M ) as for measurement results 
and nitrogen fraction with chemical photoemission method 
which uses "trace amount nitrogen analysis meter" (United 
States % K — man supplied ) as for measurement results and 
base oil purification method A, hydrogen after solvent 
purification refining, (high pressure ) those which are 
manufactured. In addition as for base oil purification method 
B, hydrogen after solvent purification refining, the(low 
pressure ) those which are manufactured, base oil purification 
method C, hydrogen after solvent purification refining, 
(medium pressure ) is something which is manufactured. It 
measured hue, due to JIS K2580 "ASTM color test method " 
in addition as for the oxidative stability, due to JIS K2514 
"turbine oil oxidation stability test method ", in addition as for 
thermal stability due to the JIS K2540 "lubricating oil thermal 
stability test method ". " 



As understood from above-mentioned Working Example, 
both aromatic fraction s sulfur contents nitrogen fraction 
turbine oil composition which is stated in Comparative 



Page 8 Paterra Instant MT Machine Translation 



JP2799871B2 



1998-9-21 



m^mm. i as%wT.«sn^* 5 PP m & 
ic»D7irvhUX(2.4-i/.t-^;u^xr.;up^ 



Example 1, 2 which is contained more than base oil of this 
invention is inferior adding additive which is similar to this 
invention,both oxidative stability* hue, understands densely. 

{Effect of Invention } 

turbine oil composition of this invention uses mineral oil of 
aromatic content 1 weight % or less* sulfur content 5 ppm or 
less* nitrogen content 1 ppm or less as base oil, as 
antioxidant turbine oil composition where hue is improved 
simultaneously with oxidative stability in addition, by tris (2.4 
-di-t-butyl phenyl ) phosphite* and adding dioctyl 
diphenylamine to2.6 -di-t-butyl para cresol, it is something 
which it can form. 
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